For the first time, this study evaluates the contributions to systemic risk in the context of U.S. institutional prime money market funds (MMFs) from different sources using partial least squares structural equation modeling (PLS-SEM).
Introduction
As a tighter regulation of non-bank financial institutions (NbFIs) unfolds, following the global financial crisis (GFC) of [2007] [2008] [2009] , there is a need to monitor creation of systemic risk with new versatile tools of analysis that help explain the role of different sources of systemic risk. In a first application of partial least squares structural equation modeling (PLS-SEM) in the NbFI domain, I illustrate how PLS-SEM can be used to evaluate the creation of systemic risk among money market funds (MMFs) by starting from two different categories of sources of systemic risk. These are: 1) systemic risk sourced from within MMFs (prudential perspective), and 2) systemic risk sourced from MMFs' market positions (macroprudential perspective). Similarly, reference [1] underlines the importance of regulating financial institutions where a dual-focus of prudential and macroprudential perspectives is maintained. I also note that macroprudential policies are increasingly gaining priority in reforming regulation of the financial system because the Basel III Accord is inadequate in addressing spillovers into the less regulated shadow banking sector where NbFIs exist [2] .
This study evaluates the contribution of each category of sources of systemic risk observed in MMFs using PLS-SEM in an effort to help regulators, managers of MMFs and investors better monitor the market. Briefly, PLS-SEM is a non-parametric approach based on OLS regression designed to maximize explained variance in latent constructs [3] , e.g. systemic risk is latent because it cannot be directly observed or measured but can be observed indirectly through a number of indicators. For example, in the context of assessing systemic importance, others have also proposed indicator-based measures such as [4] on categories of size, interconnectedness and substitutability, as well as [5] size, contagion, concentration, correlation and conditions. As reference [6] , p. 289, underlines "… systemic risk cannot be observed directly and must be inferred on the basis of a suitable estimation technique". PLS-SEM is considered an appropriate technique when working with composite models of prediction in exploratory research and it is robust with skewed data [7] [8] .
NbFIs comprise shadow banking and their role in the GFC is well published. For example, in the period leading up to the GFC, a large proportion of financing of securitized assets was handled by NbFIs [9] . Essentially, NbFIs in shadow banking such as hedge funds, private equity funds, mutual funds, pension funds and endowments, insurance companies, finance companies and investment banks provide financial intermediation without explicit public liquidity and credit guarantees from governments. In this study, I focus on U.S. institutional prime MMFs-a type of taxable mutual fund, because prime MMFs are the major source of systemic risk among different types of MMFs and multinational corporations use MMFs to fund their day-to-day cash needs. 1, 2 Reference [10] , p.
23, defines MMFs as a type of mutual fund that collects funds for investment in high-grade, short-term debt and bank deposits paying market rates of return; U.S. Treasury bills, certificates of deposit and commercial paper are examples of money market instruments. Furthermore, the commercial paper handled by MMFs is a major alternative to bank loans in times of crisis. Reference [11] points out that instabilities associated with MMFs were central to the GFC, and 1 Other major categories of MMF are government and tax-exempt. Tax-exempt is primarily state and municipal obligations (called sub-sovereign in most countries) and their default rate is extremely low, thus not contributing to systemic risk. reference [12] outlines similar evidence from Europe. The four years in this study (2011) (2012) (2013) (2014) ) cover the period following major reforms in 2010 implemented by the U.S. Securities and Exchange Commission (SEC), and includes years of the Eurozone sovereign debt crisis (2011) (2012) , as well as year 2011 (and to a lesser extent year 2013) marking the U.S. debt ceiling crisis.
Reference [14] , p. 134, succinctly defines systemic risk as "…the clear and present danger that problems in financial institutions can be transmitted rapidly to other institutions or markets, inflicting damage on those institutions, their customers, and, ultimately, the economy at large." According to reference [15] , systemic risk is a by-product of financial innovation and will always exist, albeit at different levels at different times. To further complicate matters, systemic risk within integrated markets is difficult to quantify and it is dynamically changing [16] . Report by the Financial Stability Board [17] refers to bank-like sources for systemic risk found among NbFIs such as maturity and liquidity transformation, imperfect risk transfer and leverage, and considers MMFs as part of the shadow banking system. As later exposed in this study, once different types of indicators of systemic risk are identified, sources and consequences of systemic risk can be explored.
The primary motivation behind this study is to illustrate how systemic risk can be traced to its underlying sources using PLS-SEM and measure which types of relationships provide significant explanation. The secondary motivation in the context of MMFs is to identify those indicators that remain statistically significant throughout the four-year study period. These motivations fit well with the main purpose of the Dodd-Frank Act of 2010 where the primary aim is one of management of systemic risk rather than its elimination.
The rest of the paper is organized as follows. Section 2 outlines the conceptual framework with a focus on regulation and systemic risk where a predictive model is developed, hypotheses posed and potential indicators identified. Section 3 discusses the PLS-SEM method and describes data. Section 4 outlines the steps in the PLS-SEM analysis and concurrently reports the findings. Section 5 is dedicated to a discussion of robustness. Finally, Section 6 offers concluding remarks.
Conceptual Framework

Money Market Funds (MMFs) and the Emerging Regulation
I dedicate this sub-section to a further description of MMFs and a discussion of regulation of these collective investment schemes (CIS). A general definition of MMFs is "…investment funds that seek to preserve capital and provide daily liquidity, while offering returns in line with money market rates" [18] , p. 11. An alternative definition of MMFs provided by the [19] , p. 277, is "A mutual fund that invests in short-term, high-grade, fixed-income securities, and seeks the highest level of income consistent with preservation of capital (i.e., maintaining a stable share price)". 3 In simple terms, MMFs can be described as the main providers 3 ICI is the Investment Company Institute, which is a trade organization for the mutual fund industry in the U.S. ICI oversees ethical standards, advances the interests of funds, and promotes public understanding of mutual funds.
of short-term funds to financial institutions and financial liquidity to non-financial institutions. I continue to draw from the detailed report prepared by the Board of the International Organization of Securities Commissions [18] . The MMF industry is substantial in size, representing about U.S. $4.7 trillion in assets under management in the first quarter of 2012; this amounts to about 1/5 of the assets of the global CIS, and the U.S. and Europe represent roughly 90% of the worldwide MMF industry [18] . In the third quarter of 2015, the worldwide MMF industry stood at U.S. $4.832 trillion. 4 MMFs' share of U.S mutual fund assets at the end of 2014 was 17% and MMFs managed 23% of U.S. businesses' short-term assets [19] . As such, MMFs provide a significant source of credit and liquidity in financial markets and they are used by retail as well as institutional investors including non-financial firms in order to diversify cash management. The money market mutual fund industry can be categorized into four groups, namely, retail versus institutional based on clientele, and government versus prime based on portfolio risk. Institutional prime MMFs (IP-MMFs)-the focus of this study-mainly hold commercial paper and unsecured short-term claims often issued by banks, and institutional investors dominate total net assets and industry flows [20] . Institutional investors are known to respond more actively to changes in the marketplace compared to retail investors [21] . IP-MMFs represent 41.84% of all prime (taxable) funds [22] . For example, reference [22] reports that, on average, the IP-MMFs' portfolio holdings are comprised of 32% in 1 st tier commercial paper, 21% in foreign bank obligations and 15% in repurchase agreements (repos). The smaller components of average portfolio holdings are 12% each for time deposits and floating rate notes, 4% for U.S. other, 2% for U.S. Treasury, and 1% for domestic bank obligations. However, these proportions reported by iMoneyNet could be interpreted differently on the basis that some of the 1 st tier commercial paper, most of the repos and all of the time deposits are issued by banks, i.e., domestic banks play a much larger role.
The run on some MMFs in September 2008 raised concerns among the regulators as to the contribution of such funds to systemic risk in the broader financial system. For example, the announcement of Lehman Brothers' bankruptcy and ensuing losses incurred by the Reserve Primary Fund on commercial paper initiated a market run on IP-MMFs. While MMFs are not blamed for causing the GFC, they contributed to the spread and amplification of the crisis. The SEC regards MMFs as a weak link in the financial system vulnerable to sudden decrease in value that could lead to large-scale redemptions, thus contributing to systemic risk. In 2010 (the year before the analysis in this study begins), the SEC brought in major amendments to regulation of MMFs by increasing portfolio liquidity, raising credit quality, reducing maturity, introducing stress testing and enhanced transparency of fund holdings. 5 Further amendments were introduced [26] . Yet, according to the final report by [18] , the MMF industry is subject to a wider selection of vulnerabilities, which could amplify systemic risk:
• The stable net asset value (NAV of $1 per share) conveys a false sense of safety because MMFs are also subject to credit, liquidity and interest rate risks.
• The discrepancy between the published NAV and the value of the assets arises because of amortized cost accounting and rounding methods.
• The implicit support by sponsors creates a perception of less risk in the eyes of the investors.
• The importance of ratings by credit rating agencies (CRA) could lead to reduced diligence on part of managers as well as investors.
• The first mover advantage means those investors who redeem before others will carry lesser losses.
Following from the above concerns, fifteen general recommendations have been put forward in the final report (see [18] , p. 11-18). Highlights include limitations on types of assets that can be used for investment; complying with the general principle of fair value; review of valuation practices by a third party;
holding a minimum amount of liquid assets; stress testing; tools to deal with substantial redemption pressures; avoiding a mechanistic reliance on external ratings; and, informing investors about the absence of a capital guarantee and the possibility of principal loss. Reference [27] notes that MMFs have already been subject to some changes including shortening of maximum maturities of investments and greater disclosure.
Creation of Systemic Risk: Building a Predictive Model for MMFs
Evaluating creation of systemic risk is an ongoing key regulatory activity. This task is difficult given the dynamic linkages found in the financial system among multiple counterparties, in particular, with often complex financial products found in NbFIs. To further underline the importance of this regulatory task, ref-
erence [28] expresses strong concerns about the market participants interrupting and limiting transmission of systemic risk. The authors build their arguments on the need for regulatory intervention but underline the absence of an analytical framework, in particular, how systemic risk is generated. 6 However, according to reference [23] , a floating NAV is misguided because a stable NAV is the main attraction of MMFs for investors and could limit access to short-term funding. The authors illustrate from a legal perspective that mandating a floating NAV is not likely to address the possibility of runs or systemic risk, and the authors maintain that systemic risk is created by investors' concerns regarding liquidity. Similarly, reference [24] maintains that a floating NAV would be less effective compared to subordinated capital buffers. Nevertheless, the main point about regulation is to strike a fine balance between close supervision and allowing space for financial innovation because loss of diversity can create stronger channels of transmission and could expose financial systems to greater systemic risk.
Reference [29] focuses on financial innovation and resulting complexity that can lead to systemic risk. Reference [29] , p. 661, identifies four sources of complexity, "1) fragmentation, 2) the creation of contingent and dynamic economic interests in the underlying assets, 3) a latent competitive tendency among different classes of investors, and 4) the lengthening of the chain separating an investor from the assets ultimately underlying its investment." Complexity contributes to information loss and stickiness (i.e., arrangements in markets that are difficult to modify)-where both could become sources of systemic risk. Briefly, the longer the chain separating an investor from an investment, the more difficult it becomes for investors to evaluate risk and value because it leads to lack of transparency.
Returning to MMFs, a study by [30] examining the risk-taking behavior of MMFs during the GFC reports findings relevant to this study. The authors highlight that contrary to pre-GFC beliefs, MMFs are not safe heavens because they take advantage of incentives to raise yields by taking on additional risk, and thus, are susceptible to runs. Reference [30] finds that 1 standard deviation rise in fund yields results in a 43% rise in annualized fund assets. Similarly, the authors find that 1 standard deviation rise in institutional prime money fund assets raises the proportion of risky funds by 3.7%, underlining the more risky profile of MMFs sponsored by financial institutions. Overall, reference [30] concludes that because of the MMFs constituting an additional layer of intermediation between financial institutions and non-financial institutions (i.e., large corporations), they can create a de-stabilizing effect on financial markets. MMFs is the current requirement of a stable NAV that is not guaranteed by capital buffers or insurance, instead relying on the good graces of the sponsors and strict SEC rules governing portfolio composition [32] . The requirement for a stable NAV also implies that most MMFs invest in similar portfolios, thus laying the groundwork for contagion among MMFs.
Reference [12] maintains that MMFs are riskier than previously thought and that there are discernible linkages between shadow banking and overall financial stability. Thus, there is a need for better regulation and supervision. Nevertheless, reference [32] argues that the post-GFC policymakers have a smaller number of tools at their disposal to tackle systemic risk in MMFs. Starting from the overview of linkages (channels of transmission) and complexities discussed so far, Figure 1 outlines a predictive PLS-SEM model incorporating two primary Smaller difference suggests slow action on part of the fund management to improve liquidity, and thus, reflects a greater potential for systemic risk.
2) Credit default swap (CDS) value (default or sponsor risk): CDS is a type of swap designed to transfer the credit exposure of fixed income products among two or more parties; the buyer's CDS pays to the swap's seller until the maturity date. In theory, CDS premiums or spreads (price) can provide timely information on the creditworthiness of a financial entity or a fund.
That is, higher default risk is captured in higher CDS premiums. Reference [34] demonstrates that CDS spreads based on obligations of financial institu- Nevertheless, CDS premiums can reflect headline risk, i.e., the possibility that news adversely impact prices and/or markets. When protection is purchased, the value of the swap will rise when the CDS premium rises, reflecting deterioration in the IP-MMF's credit worthiness; the value of the swap will decline when the CDS premium drops, reflecting an improvement. When protection is sold (which creates an investment exposure for the fund), the value of the swap will rise when the CDS premium declines, reflecting an improvement in the reference entity's credit worthiness; similarly, the value of the swap will decline when the CDS premium rises, reflecting a worsening situation. The value of the swap trading is a reflection of the fund managers' risk assessment and counterparty providing the swap agreement. Therefore, I explore the availability of CDS values that net purchased and sold swaps. 3) Variation in gross yield around market mean (portfolio risk): Reference [35] demonstrates that gross yield can be used as an indicator of rising risk because gross yield increases as more risky securities paying higher rates are included in an MMF. MMF portfolio managers often adopt similar short-term investment strategies and thus standard deviations of funds' returns are likely to be small. Variations in returns are more likely to be dictated by the interest rates prevailing in the markets but such variations are likely to move in the same direction for most funds. Therefore, an alternative approach to capturing variation in gross yields across funds would be to measure variation around the mean, i.e., how much above or below the market mean is the gross yield for a given fund? Those funds with a gross yield much higher than the market mean are likely to carry more potential systemic risk. Targeting a stable NAV of $1 (computed on amortized cost) is one of the key performance criteria expected of MMFs. When the market-based value moves away from the stable NAV of $1, the situation is described as "breaking the buck" and safety of the capital of investors comes into doubt [20] . More specifically, Rule 2a-7 requires that a fund periodically calculates the market-based value of its portfolio (known as shadow price or mark-to-market value) and compare this to the fund's stable NAV [36] . If the difference exceeds 50 basis points, then the funds' securities are likely to be re-priced [37] . Thus, capital performance can be measured as the difference between shadow price and a fund's stable NAV of $1. However, since the GFC, interest rates have been low, and as a result there have been no defaults or major downgrades. This means the shadow price has been either equal to the stable NAV of $1 or very close to it, generating no significant variation. Therefore, I do not use it in this study. This indicator would be more useful in future periods, in particular when the floating NAV is taken up widely. 7) Rating of an MMF by a credit rating agency registered with SEC as a "nationally recognized statistical rating organization" (NRSRO) (portfolio risk):
The majority of IP-MMFs carry a top rating so this indicator is unlikely to introduce variation into the analysis [35] . Therefore, I do not use it in this study. Reference [11] observes that Eurozone banks offering higher interest rates provided incentives for MMFs to take on additional risk by large positions, thus raising the potential for systemic risk.
7) Natural logarithm of net assets (size): MMF size is an approximate measure of the potential for systemic risk within the fund.
Potential formative indicators (considered complementary) for the second exogenous latent construct representing the macroprudential perspective (see Figure 1 , systemic risk sourced from MMFs' market positions) are as follows:
1) Commercial paper in relation to the market (relative credit risk) 8 : This is measured as the difference between commercial paper as a proportion of total portfolio holdings for a given MMF and the market mean.
2) Repurchase agreements in relation to the market (relative involvement in short-term funding): This is measured as the difference between repos as a proportion of total portfolio holdings for a given MMF and the market mean.
3) Foreign bank obligations in relation to the market (relative global exposure): This is measured as the difference between foreign bank obligations as 
Method and Data
Method
For the first time in the domain of NbFIs, I use the iterative OLS regression-based partial least squares structural equation modeling (PLS-SEM), also known as PLS path modeling [38] [39]. PLS-SEM is a multivariate analysis method to estimate complex cause-effect relationships with latent variables. It has been used in various disciplines such as accounting [40] , management information systems [41] , marketing and strategic management [42] , operations management [43] , supply chain management [44] , and tourism [45] . In summary, the choice between PLS-SEM and CB-SEM will depend on the exploratory or advanced nature of the underlying theory, the types of latent constructs used, distributional nature of the data and sample size. It has also been noted that estimates from PLS-SEM and CB-SEM converge as sample size grows, as long as assumptions about distributions hold and the model is correct [50] . Those interested in further critique/rebuttal of PLS-SEM are encouraged to read [8] . In conclusion, the current study lends itself to PLS-SEM because theory is exploratory, formative and reflective indicators are used simultaneously, data are non-normal (distribution can be provided upon request) and sample size is small (see next sub-section). A brief comment on the difficulties in hand-collecting data and other issues is also merited. For example, data on % of assets held in securities deemed to be liquid within one day (a reflective indicator) is not publicly available (established through correspondence with SEC). Furthermore, CDS values were zero for the majority of funds; therefore, I drop this indicator from the systemic risk model.
Data
In terms of correlations, two formative indicators were perfectly positively correlated; therefore, I drop foreign bank obligations as a proportion of total portfolio holdings (prudential indictor) and repurchase agreements in relation to the market (macroprudential indicator) to work around this problem in PLS-SEM. 
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In two of the years bootstrapping failed when the perfectly correlated formative indicators were in place. non-normal data. 13 Furthermore, Figure 1 shows that modeling is recursive and the research goal is predicting the endogenous construct potential systemic risk in MMFs through two exogenous constructs. That is, the context of this study accommodates the main reasons for using PLS-SEM. 12 If R 2 is 25%, the minimum sample size becomes 70. 
PLS-SEM Analysis and Findings
I outline the evaluation procedure to be followed in PLS-SEM analysis and encourage the reader to refer to Table 3 in [46] , Table 5 in [42] and [52] for further notes on the outlined procedure. Other useful references are [53] who offer a step-by-step mathematical exposition of PLS-SEM, and [54] who focuses on reporting in the second half of his chapter. I use the software SmartPLS 3 [55] for conducting the PLS-SEM analysis presented in this article. Results are reported below against each year. To reiterate, the objective of this study is to identify which indicators are significant in explaining potential systemic risk in IP-MMFs under differing circumstances.
Reflective Measurement Model
• Internal consistency: According to references [42] [47], composite reliability is a better measure of internal consistency because it avoids underestimation often seen with Cronbach's alpha and accommodates differences in indicator reliabilities expected by PLS-SEM. A composite reliability of 0.6 is acceptable in exploratory research [42] . Year 2011: Composite reliability is lower than 0.6 at 0.520, casting some doubt on internal consistency of the reflective measurement model. • Indicator reliability: Outer loadings greater than 0.7 are desirable [46] . Square of this standardized outer loading represents communality, that is, how much of the variation in the indicator is explained by the endogenous construct, and 1 minus communality reveals the measurement error variance. However, reference [42] states that in exploratory research, outer loadings as low as 0.4 are acceptable. Otherwise, if less than 0.4, the reflective indicator can be deleted (at the very least, all remaining loadings should be statistically important). Across four years of analysis, the reflective indicator change in redemptions emerges as a candidate for deletion. This is likely to be the cause of low internal consistency of the reflective measurement model identified in the previous test.
• Convergent validity: Average variance extracted (AVE) greater than 0.5 is preferred; this ratio implies that greater than 50% of the variance of the indicators have been accounted. AVE is only relevant for the reflective measurement model. When examining reflective indicator loadings, it is desirable to see higher loadings in a narrow range, indicating all items are explaining the underlying latent construct, i.e., convergent validity [54] . The above observations suggest that the endogenous construct is distinct from the two exogenous constructs, but once again, change in redemptions is under doubt.
Formative Measurement Model
• Convergent validity: Higher path coefficients linking the exogenous and endogenous constructs are preferred, implying adequate coverage by the formative indicators [54] . A substantial coefficient of determination (R is calculated for each of the explanatory variables in OLS regression, and VIF must be less than 5 [46] , i.e., VIF represents the factor by which variance is inflated.
Statistically, VIF is the reciprocal of tolerance, ( )
, where the latter is defined as the variance of a formative indicator not explained by others in the same block. A VIF of 1 means there is no correlation among the predictor variable examined and the rest of the predictors, and therefore, the variance is not inflated.
Year 2011: A VIF of 1.112 is substantially under 5, indicating absence of multi-collinearity and inflated variance.
Year 2012: VIF remains healthy at 1.084. Year 2013: VIF is 1.130, indicating no multicollinearity. Year 2014: Once again, VIF is healthy at 1.279. The above suggest that multi-collinearity is not an issue across the four years of analysis, which bodes well for the predictive model of systemic risk.
• Significance and relevance of outer weights: "Weight" is an indicator's relative contribution; "loading" is an indicator's absolute contribution. One can start with bootstrapping using 5000 sub-samples in order to check whether outer weights are significantly different from zero (the default setting is 500 subsamples and the recommended minimum by [46] is 5000). Bootstrapping involves random drawing of sub-samples from the original set of data with replacement (sub-sample size equals the original sample size). Indicators with significant outer weights are kept; otherwise, an indicator can still be kept if its outer loading, that is, its absolute contribution is greater than 0.5. Year 2011: Bootstrapping reveals the significance of variation in gross yield (reflective indicator), % of assets liquid in seven days (reflective indicator), and foreign bank obligations in relation to the market (macroprudential formative indicator), and weighted average maturity (prudential formative indicator).
Year 2012: Significant indicators include variation in gross yield (reflective indicator), % of assets liquid in seven days (reflective indicator), foreign bank obligations in relation to the market (macroprudential formative indicator), floating rate notes in relation to the market (macroprudential formative indicator), and weighted average maturity (prudential formative indicator).
Year 2013: Significant indicators include variation in gross yield (reflective indicator), % of assets liquid in seven days (reflective indicator), foreign bank obligations in relation to the market (macroprudential formative indicator), natural logarithm of net assets (prudential formative indicator), and weighted average maturity (prudential formative indicator).
Year 2014: Significant indicators include variation in gross yield (reflective indicator), % of assets liquid in seven days (reflective indicator), foreign bank obligations in relation to the market (macroprudential formative indicator), floating rate notes in relation to the market (macroprudential formative indicator), commercial paper in relation to the market (macroprudential formative indicator), natural logarithm of net assets (prudential formative indicator), and weighted average maturity (prudential formative indicator).
In summary, those indicators that are consistently significant across four years (crisis and non-crisis periods) are: variation in gross yield; % of assets liquid in seven days; foreign bank obligations in relation to the market; and, weighted average maturity. At the height of the crises in 2012, floating rate notes in relation to the market becomes statistically significant.
Structural Model
I emphasize that if the outer models, that is, measurement models are not reliable, little confidence can be held in the inner (structural) model. Analysis of the structural model is an attempt to find evidence supporting the theoretical model, i.e., the theorized relationships between exogenous constructs and the endogenous construct.
• • Assessing the relative impact of predictive relevance (q 2 ): q 2 effect size provides further insights to the quality of the PLS path model estimations [3] .
To ascertain the impact of a given exogenous construct on the endogenous construct, the effect size is calculated by including and excluding the exogenous construct in question where the omission distance is kept identical.
Effect size of 0.02 is considered small, 0.15 is moderate and 0.35 is large [3] [56]. GSCA was introduced by [59] [60] as an alternative to PLS-SEM that provides an assessment of overall goodness-of-fit of the model under study. However, reference [61] provides a critical assessment of GSCA where it is pointed out that some of the previous findings were due to an incomplete experimental design and a mistake in the use of software. Reference [61] concludes that GSCA can provide inconsistent estimates and cannot be generally recommended as better than PLS-SEM. Despite the criticisms levelled at GSCA, I choose to apply GSCA as a robustness test because it belongs to the same family of methods, i.e., SEM. Both PLS-SEM and GSCA are variance-based methods appropriate for predictive modeling and they substitute components for factors. In terms of model specification, PLS-SEM has two equations whereas GSCA has one, and GSCA uses a global optimization function in parameter estimation with least squares (see Table 1 in [62] and [58] I use the web based GSCA software GeSCA (http://www.sem-gesca.org/) for robustness testing. As can be seen in Table 1 o AVE (i.e., convergent validity) rises from 0.378 to 0.565, and thus, into the preferred range.
o Fornell-Larcker criterion (i.e., test of discriminant validity) is satisfied more strongly.
o VIF (i.e., multi-collinearity) shows small improvement, remaining low: 1.112 to 1.109. o Both of the path coefficients become statistically significant at 5% level.
Concluding Remarks
In a first application of PLS-SEM to money market funds, I illustrate how the method can be used to explain systemic risk. This study evaluates the contribution of each category of sources of systemic risk (i.e., prudential and macroprudential) with the aim of helping regulators, managers of MMFs and investors better monitor the market. 
